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Lfctt««rtt*ffl L, Riff «&££1^IH*P«EE&$!I& 
IJEAFC«*fcJ:oT3fa©fflSESc 
■CSMt i- 5i 5 AFC (BMPf 5 i , is 

t ©a f cm £r\zm^x$Li$£titc®mmi£<Dffi mz. 



HDhBElj 



(ggfey^ jj T1 STST2 , 



[WtfM#©ttffl] 
^i-5AFC*a^*«^fc«ff«|»S!£E«38igSHc:*^ 

mm af cm^-icx ^>xmw.<Dm^imx'^m-r 

Z> ± 5 A F C 0J#p-r 5 i , S«?a^^|S ist££!)g££ 
roitl-BulHffiE«£EIEiSSP©^iSr-?:Wtt©AFC 
«#tS<5v^-C^$*ifc«|»«EE©fl!fat*frifti3 

[ft*S2] ^SS«*p*»6tt»&$Jx5AFCfi#«rA 
^■t-SAFC*liHFSHi^fc«EIH»i!E«»fi»k:»v^ 

*f ESJEEEISSB i , HuE#EBJEE1tgB(rEti Lfcfil $g 
^at, IWBAFC©#K±o-rBfa©ISiS»r5Sfi-t 

5 ± 5 a f c«»r a^at , am£iiMs^£ipia£ 

MWlHlK©SlMIJE©l*©W«i«EiSft4«-e&5 i 
£ fclflEttjEmEBttftwrt***-© t # ©A F cm* 

^^x. h y #H&*4*ttl& 3 ituEffiiE*J±E 

soffit ufctt»*»?,sjB»i- 5^(CHfrEffiiEmffiEii 

5 ] itfiEJ±«3gS^57K H B B Blg3g-T-fo 5 it* 
fc - 1 75SHI*« 4 E*©Jai£ ftMiEttffi 

[ftjJfS6] BtE£e«3§M^AT# y hTkaUgSj^-SrSI 

[»**7] ttlES^©^S25 o c±l0 c C-C'fo5ii:^i)t 
» 1 1- 5 «fcft£ 6 m© AK&ttjEtte**? 

[!i*g(8j BuEEEmSSSSiisSC^s' h2kftfiflhf*36 
«li:-*-6**»JaiT?af>5ri:*«itfci-5IIMt*5 



[11*3(9] fifrieBEttS&«#&£ffiff^«%&$£ 

fc riff WKtt? * JBfl-t- 5 x fcff «3Sfi«-?fc 

s r t zw®k -r mmm i #sMf#s s E«©jg$isc 

[0 00 1] 

»*E^te^#*D Lmmmmm^smm\^s.^x^ 

it Lfc»«ft«jE§S«#ff«MB«K:»r a. 

[0 0 0 2] 

[&*©&«] iS¥. ff*3£8ffg#!lxJ^ *h b bISS^© 
*>©#*>»>. «HH»JS?»^JI«fmBiH5|s«0»XK*^ 

tiz&&%M%e>iiijjmfcm-m* (Dmmxmt-tz 

*3fSII©«£Hfc*J S *S r t &X% 5„ 
[0 00 3] &£*Mt7k&%£$ (HT, TCXOtft 

©i&g-JU S»#tt^»Srffi^i-S i 5 KMEA^fl 
T3o©H§C4rifciJ*><&. *ittma!ttMIIJ:ft£*iS 

^S^oT, 0 7 (a) 9 HMNelftfcMI 

[0 0 0 4] IHEli^-rTCXOii, jfiS-fe^f- (f— 

t*ot, B7 (b) \^-fi.b\c^mM^4^~ K 
§r* B B B S»^<!rjS^J('ft^-r5i:*ir, 

tfc^©-C'fo5 0 r©*4fettf— S**i:fitn;i:-C«Eg 
Sn5«««E=55fe|HlKfc33V^-C38*i-5ii:««£ESrU 
Ei^JSSPlJh1ggiRSr^L-t±E"5r^*^V^— KD 

pfci-srttio. * B B B ^ss©£^tt&ffi«^ 
5 , {>©-r*fe5 < , 

[ooo5] jvzmmtmzfix^zm; 
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Mfi^-e&s,, rtLf>Tcxoicj;i9, Sffl©j»fif« 

7^ A ©ig^ilffl ©S^ SEftjRC * fix V ^ 
J^«3t£fi (i&g«Sffl-25~75tT-±2~2.5ppm) ;}S0g 

[0006] ftia©*#mre->*-r A-?ttJB*a 

±0.2ppm) ^S*$tL-r^5 0 

fc. $3@ft««lg^©^£&$ji(£ Lr«E*J« 

Hfe4riix.fcTCXO (VC-TCXOitt5) Srffi 

VC-TCXO©ffi^m«*5r irKiD. 
©«tt«KS*©SlpES«^©JS«Sfc££dteffia-C 
ifj<<S:o^-j5fe^^^^-cv^5 0 vc-tcx 
O^BJ-t-5ml!c*£Efj^ B B B |g^ (VCXO) to 
V^T^L*ttT*3< 0 H 9 fc^SfimBttWEEffl** 
S»fiS©-flT?S> 19 N * B B B jgft^- £ igttS i: oiSfiA' 

mmmm±mmR l-c*j»*ee v & aippi-a rtc 

lot^St^*- KC D o*l:SraE-fl:S*5. r 

[0007] VC-TCXOttTCXOtVCXO©t 
tM*#iPLfct©"efeo-c, Ell 0(4t£jfc©VC-TC 
XO©-^J^^i-S^H-t?j5 5 0 IUia(-^-t"VC-TC 

ira***^*- KD 1 i^^*fi!c^^5ia«#«[Hl 
SST e mi, *>M»7-Y 1 , *«SXrWS|5«-g-«E 
ftBtto-f-* "r***^ KD 2 ^bfi£5 vcxot 

[0 0 0 8] iOi«»VC-TCXOit JUffiB 
«£fi&-fev-»H3$3 la^fciu *©Bt©^1f#(c:S 

*^^-KDlliMP^^ **S»^ojaS[Sr«» 

tEMt^M^nfc "ras**^*- kd 2 c % ^gp© 

SJpff^-idlW^ £-££.&© A F cmjEE V^^^m 

tf v c - t c x o ©%&ft &$cf**&£*ffi ^ t m^<D 
[0009] m&n^tt<Dfti$mgmm&ik* 

[0010] 

7R H B B ^s^sr*5VNTii^^^^atn^i-5^© y 

~©«ftjgi£gt©XW3, ^-*r\^&><)mkfr~7\m 
Alt h y^ ^ V'T v-^^^v>TffiIE$rffo"Ci'' v /t 



©■«T?H*H»Ii: t L#fc < , n.—y-fc ± S^t >-x-^ 
3 1 , A F C«|»fc J; 53Big«8«r©SPI»ltl*MaSia» 

nhw^mhit^, mm$smkLX(Dmm&ft!btite 
fcS*ifct>©-e*oT\ 3.— !F-tj;5uj^|isE»©s 

So 

[00 11] 

[^MSr#*-r5^©^S] ±EBft3Hfe&-tS&ir* 
gU!2fc©36W±. ^S^lt^a* jiS A FC« 

^-^A^-ts a f ci%T%mz-itmj£Mfflmmmmm$5 

fcffif«*R*ffl L-C»ffif*SrSKitriE«l»«ffi*l««li- 
3&©¥&i:, MffiAFCfi^-tio-cMiroSSEa-e 

g»t&£© t # tcttEttjEmseMn© A»fr«© i * © 
af cflr»fc*-tJvNrdfejss jifc«yw«BE©tffa{cst: 

[0 0 12] lf*«2fE«©|SK{4, ^S8^g^^f>tt 
m$ti5AFC<f-^4-A^-r5AFC*^Srilx.fc*E 

T»jgf-«t Stt3SiB«©a^i»»{:^i-5»SE»« 
H*3fSII[«TC-r5*©»J»mEl!:Hi-«fflF«tE« 

i-5*©»t*inrffift«jEmEE««t, HuESEm 

«9»«E*ili!l»-t5*©#Sf:, suiEAFCfftiao 
■C3fa©««»-C»i6i-5 i?AF C»»t5¥8i, 
9l«JB«iSaffS!WUStfS,5 v lo, -©Bf©Sij^ia; 
JE©ffi^ttE g »JlSmiJ^i[H]g&©S^«j±©^©Sffl 
*EfcS*«tt-C&*i*fc|&BtoE*EE«tt©rt«s 
^©tt©AFC<f^S-iVN-c^$ixfe$iJ®im£E 
©If r i: Sr#mi1-5o 

[0 0 13] I»*3S3E«©^!±|f*3Si Sfciilt* 

h y «-©-*s«*&*tbfc»g-, SffE*ES£EE 

«©*wtt» >nm 1 75mw*^ 3 Ett©5sw tmi, m 

i^v^T, fnE*J»«£EtB81-5tfa*IBttH-aft©» 
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m*v&m-rzbt#mk-r&. »#*5 3B*©*§i3tt 

[0014] !ft*£ 6 B*t©3893M:»#Jfi 5 mfficOftW 

25 c c±io°c-efcari*#@:i-t-s < , §it#iS8Eft©3S 

#mti-So »#*9E*©BWtt»**l71£»sK* 
[0 0 15] 

W«fc»^Jv^-C»lifc»Hi-5. SI 1 tt+SWI©-** 

(KT, vc-TCXOi»t) ©«j*K«£lMe 
«rttfi«lfcKW1-aa©:/n y ^H-Cfc*. El 1 
£ 0 i-#3§W^<J< V c - T C X Ott**55fi«B 1 
k s l ©JSS*a*^«:}if«1-5fc©S. 

S«««£E£fg£-f saAttfltffl 2 t , ±&Lfc ± 5 fc 
«*.tt!)WMtB*f*fc»v^, vc-TCXOCM 
*nSAFC|lK^fcOAFC«EtJBjft8ff«jE»3*»b©* 

S*©mEEttit&»4^ fJlE^»*IEgB3(c|fE«EE 
tttt 5 WE1trt***tlft^»5*t*'C*>5 £ t **t 

-©i£mSB7#U\ «R«Oh5i!f>-*FTRGt*»6 
» ST * * 3 ^ t ttttT 5 £ fc & ^"te ^aHfcie $ ft fc 
B#, «IIE«jE«EEE1tffl5 5WrtaESrt<o«frofliiJ#«BEw 
tt*U:aKJv^»t*;ta*©»**;t?l=^tt^&»± 

[0 0 16] r*k ftfEV ytf-ffii^TRGlcfl, Wtti 

^Hi^i LT h 'J tf-fi-tas&SS^ftS,, 
[0 0 17] @2i4, gflEEllt-^LfcVC-TCXO 
©AfWWftfcflSr* LfcBTfcS. #JE* B B B 3SgSl$ 1 « 

fcWSlAMPfc, iffla^ilfiimii«»fc©IHfc^ 

LTV 5. ft, ^v^V-^ci^, = vf'vihatiiStffc 



2(4, jB*-fe^9t«^tfesfciHiB«i!a»f>j*5#flria 
mot 3§± Lfcja**Mi«ffi*«r«a^ a— 

KD 2 y- Kfc«l6i-5 ± 5 S. 
[0018] fuEJ3$ mfcjEU 3 tttf-^T y/UUD 

fiW*ft«ED/A3^-# l 1 ?r«igc-r5 i 5 

b a f c l x am £ ft a a f c mm v ^ t , 

HuEja»*IE$15 3 £ 9 ftaWJEmiEV^j t © 
^T*fe5SiJffiimjEV AFC - v^j^DWaSMBIill&ft 1 © 
KD 1 H 5*/££ft, It, S3iiJ« 

tffV^ - V^^Ty^U 2 <DR& • ^S^A 

2(Dmts\-iyv^%\ 2^A/D = w<-^i 3Sr^ 

[0 0 19] *fc, BtEMEmffiEti^sfi, ?*-#© 

##Si^s"Brti*EE-PROMi 4 See-pr 

OM1 4©ffi«flH8«rK*Wi-»©K*HlLBr5ft#5 
y«l 5iu M5^^lHlSgl 5Sr^Lr^feHT< 
S BtEE E - P R OM 1 4 ©Etttt #*-«?»|cB»f 
5I(©RAM1 6 fc£{B;L, Jgfd. fgRAMl 6*Sffl* 

-ra«iE'*a^BftED/A= 1 1 tr^-rsj; 

5#^1-a„ BtE»-©^m^6(4. ffia^^ 
U3 tU4 tNAND<f-^U5iSr#x> «IE«JE= 
i — u 3 ©^KisA^SjH- 1 E«J± a y /•? 9 
U 4 ©R^A^^t 1-BtEaSir Vf - 9 ©SSiifti^' 

v/-? u-* ©te©-*©AA*f-fc*JWt£E V SENS1 1 
V SENS2 t%#t^i-a ±5SSBEU HI-, ^^^©m 

Ea^U- ^©ffl^J^HfiENAND-^— hU5©A* 

[0 0 2 0] SflE^-©^ffia5 7 ft, mlEfl;JE«^4 
©fB#«E«*E«i-5t©-e*>9, 
U 6 ©^S^A^^ t «JBE3 u-^ U 7 ©SfeA 
Jim- k ic SuE^T >-7°U 2 © ffiAH^&gSR-i- S t 
*lc, ^tim©ffi©-*-©A^«^tcS*«JIV 
SE NS3tV SENS4 iSrfftj&+5J:5««EU HC, 
tu©«i±^ w< ©WASrflttEO R^- hU 8 ©A 

ANDy-vu9«l »-xrWBr©e«»©w* 

i*SI»h y#-«KFTRGtSrttAND^-hU9© 
A^3lcKMi-6i:#(C, ^ANDy-hU9©ffl^jff-g- 
tS'JtilEEE-PROMl 4 ©^-^#§^^^-51 

[0 0 2 1] i©S^«^©VC-TCXO©l)f^}CO 
ftT, WR0K«l*AT*yh 
**SE»^Y 1 *36SaRt-r55Mg«T?fcSt©t L, 
ao s *©«»»fflft«rtt!iSH3©j|*-T?^-f-±5lt* 

i^mi^3*miic-65ce-t5%©r'foai-ra„ ^ 
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LfcVC-TCXOtt, X»a«f»fc«a2 5lCfc*V^ 

r, inmmm^^smiok (&mm fcftsisfcji 

«aWSI«*fT5s6535^fe5. r.©WfifcM£**ia (2 5 
°C) ©Sl«ETti:ttv^T3fifiyv-7'tflJ:ffALfcMJ-v=i 
Vf-V-U-SrMWts Ltt&lttKKft S i 5 fc LTV^Co * 

ami ei^M^-^SrlB^-rsfcw-efcSo 

[0 0 2 2] gp^ r©<fc5fcfSg£;ft;fcVC-TCX 
Oi\ fcU £<8¥^#*<2 6'CfciHt5JWWI 
Wfc^SftibftttiitfllWjfcv^, -$fc±i£Lfc,fc 5 
fce¥£fl:H:»ttfe*iftv\, ^^r\ *38WttMEEE 
-PROMl 4fc^Lfc^-*fc*-***.3£il::J: 

B**fca*&^«*5W!© v c - t c x oom^ji^ 

CHtEEV AFC i* , iifJ!EEE-PROMl 4©fimfcS<3 
<X-^*/Ml-S§-£D/A = W--:--* l ltCi^r^n^ 

^irM^ryyu i fc £ 9iitsLr#/cJi«« 

jEftEEV An ,4:©|£**J««£Et Lt^*- KD 1 id 
PP"5H-3 i t fc X <0 , ^SfrfH^V^i— KD 1 ©iSS-T-PrS]^ 

[0023] -(Dm, mmmmmmmmmx^T 

V^Ul&^LTA/D^WWfc-M^tl, 

[0024]-*, Bffiama««ii]8S 2 ii*iH»?y 

1 t ft 3 <fc ? fc huSB^V K 
D 2 Mc^tlHBSrftHfrr 5 J: 5 ?£**iflr*/EV COMP £3S 
£1-5., - ©WfltWEVcoMpSrRT^*^ 3)— KD 2 
fcWjn-T5;ii:fcJ;9, ^RS»*^W*-KD2©S«t 

MEfcfcfcf L*^©fl8»fcfc£ffirtfcfftoJ: 5 fc 

[0025] mmim-<Dmm^ &&*W9 
<om&m ^%mmni£=i ^^U3iu4 \m& 

Tl tLTW^lJl 5<C (£«^2 5 , tfc»L-10 

°o «±©gffi?asT2i:L-c^!ixii3 5 < c aews. 

2 5°Cfc*fL+ 1 0°C) &.T<omSl^^X<D^ EE 

-promi 4^(o<f~?wzmz-$:?T?mmziiLx 

^5. figirViJ-gi-LTtfiRtt", ¥>H#©P 

N^^m?^tBEft (»-2mV/t) Srie 

M4 fc^-t- ± o \am±.%-tM^-fe(Dmitxwp-f * 

«H±t*5. fflE»-©EflllR6tt, Sigt&gTl-C© 
HufBifiSi? ^f" 9 OHJAiEMlStStEVsHB!* 

-feVf-l;jE^V SENS1 J; 9iiSltixtfU3 0fflJtitt I~h I 



GHj i"</ut45i5fcRSr5. 
[0 0 2 6] WfllK, giftiaST 2 -T?©fl8E?&gir v-J- 

9©w*«Etffia'r*«£Ev SBNS2 srmii3v^v~- 

*U4©ElM©A;ftffi^fc;!jnx., ?fig-fev¥-9ffi^«;Ji 
* s V SENS2 J;!9ffitmfiU4©ffl^tt TH I GHj W< 

^ift 5 i 5 (eights, rtii'i 9 NAND-y— hu 
5 tti&gi? yf-ffi^jmE^v SENS1 fc v SENS2 i©stefflfc 

hz>mc(D%.w%mz.^mit-%xhz> ihighj w< 

^Mfc^T, SufBEE-PROMl 4©rt^^MiE-f 

ssfifco^-tiM-f s 0 Tcxo©ii»i4, s^sa 

St LT^?B2 5°C± 2°C©^?£aicr«Srfi : 5© 

[0 0 2 7] ^LT, &&#|±2 5"Ct?©HSE»f 0 «r 
S*£fc LT±e©JS»SM*ttfci^*«IIII&fcJB^ 
Tia£««-f3 r fc fc i D H 3 ©jfitfrr^i- j: 5 ft3t£ 
ftJBft&SAWtt&fc-O**. B 3 ©H^T'^-f J: 5 
fc, 2 5°Ci t> fcKfi*fcttffififcfc5eif;dc*iHBi-7- 
BW©««»ta*«ttttSilwsa» f o (2 5^:©^© 
flttft) ^e>±§<Xl^5^, ^^©HMtSr&Ei 

fcii-g-, 2 5tJ:!}t>JSaRU-, 4£fi*fc»^-Ctt»P 
HtlE*£ 0fc#L-C**4«**fllSfc»SfeC-CL*5« 

[0 0 2 8]-*, K3SB&2 5^Ci£^fc»VNT(4, H 

3©*«8fc*-t«t5fcJSScic®Mi4, /h£v** t&a* 
fltHlKfc i 5 ajENMRfltf * * *> /h $ < ^6<jfcS* 
Mftftf 0fciav^i^»)ttfltia]KfcJ;5*«^^ 

[0029] ^or, ~Jyy\c£?>&Mmmkc>x 

^SrffiE-r^^fcii, jg»fiS#tt©{l^**SJtigE^ 
/hSv^iBA (3f?fi2 5 0 C) , ^L<i4-^©ffiffcr 
»6t-5©-dsa?®6<jT?4>5-5S, fc*9fcfc*^fflfcRS 
1-3 fc«jE«rff 5 e>*L5««^/hS < ft 9 , + 

&\zm&<Dmmskm*:&i>*rz. ^\ bp*-, 

2 5t±i 0 t C^:^^5?fig^laS■mLfcti5^^ 

[00 3 0] ftfc»-©£«» 7 ft, ififBfWUE&m 
E3y^l/^U6, U7tMU ^^^©flff^^ 

^u-^ fc-^*^ LfcftemflE v SENS3 i gigmii v 
SENS4 t (Dtmftx-tti&mm&n i ©ffl^^s^*E 

SriKSi-rstat^f&LT^ftv^fiMU EE- PR 
OM^©7*-^»%lft^frSII±i-5«|iBSr-t-t5. IP 
HUfB$iJ®mj±^V SENS3 J;t?^(mifU6©tti*tt 
THIGHJ U^l/tftS±5fcRSU V SENS4 i?) 
ffilj-tirf U 7 ©ffl^jtt rH I GHJ W<^tft5J; 5fc 

R^L, rtifci^ORy-busttfSiJpmff^v 

SE NS3»JtSl^V SENS4 »T©®H fc h S B#fc ©^# & 
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[0031] mmv SENS1 tmi±v SENS2 %.xfv 

SENS3 1 V SENS4 1 X. !S£flfflB]?g£ffl V ^3S£ £ 

Sic, v SENS3 tv SENS4 i£rSig?&g2 5°Ci'i«- 
(7 3 JS$g«S^iM£©*±,£:U:ft/Jv(i bt£2>W,Bib-f2> 

-©^^^©•^^f^f^i:, JEfc, JBSSh 
!> tf-ffi^T GRi!) iire£ft5ft*t>JMHNBfl3ftfi 

^#^^^-5Jfg-efe5- ir^-f fHlGHj l"«/MO 
»#**TOBf3*astt#S;h.ai:. IGEAND^-HJ 
9iDBUlHEE-PROMl 4©|Ett1t#^*^ftx-5r 

tst-rs thighj u^Ko^ttft^fFnrffl-f-^ffl^j 

ttE^y^lHlKl 2td-H#&i'latf LTVvfc^fc 

w»«EfcHi-5 Hit e e - p r om 1 4 ommm 

[0 0 3 2] Rid, *^£I-J<VC-TCXO?rffl 

*!dHx. b Jxfc P L L ®&t$£$tt if-tdjD 

«*oS#afcTS«*lxfcfl«»fl|«li:lt«L. ^£© 
flttfcXttfltfHSStfifn fcife.5 J; 5 Id, ffif2V AFC ?rS!| 
IWS. Wt>» ttBAFCISKtt* VC-TCXOiHI 

i 5Kffi*^fc3EJi^v^ <0> tinBteBi6t*ijef- 

«*OV APCJ SrJ)P*fcv Are *3S&-f«. iH^i9«f 
tMPLTVuiev*^ ^L<fi, AFcm&asSjf^Mte 

[0 0 3 3] Rfc, iiLfc«MVC-TCXO« 

i-5o ^rf*f^t-KDio7/'-h* < *y-KS 

i-TOP^tLSmffi. V AFC -V ADJ tt^r>7 , 'U2iCj; 

^/^-^d^k****,*. mm*.*** 

JEE-PROM14S, &4tXmt.ZftX\^<fi?9 
^-^SrRAMtfiaibfc*, 7S^IhI»1 5fflRE 
AD D I SABLE*- Fm^TRAMl 6 bWV 

v AD =v AFC -v AI>J 

r*fc5 0 *fc, D/A = W*-*©f±l7JmffiV DA t. tf" 
^7y7U2©tKAD±, BP*>, rT***^^— KD 
v ADJ =v AFC<0) -v DA 

[0 0 3 7] Mfei-VC-TCXOiiV^SrS^WJE 



if^KioT, w^rtsvc-Tcxotio 

ft*!l#P«EEfflfa^*y EE-PROM1 4KE«*il 

itiK:J;*)SSAFC|HlK^ftiJW1-S^i4, = 
Vafc (t> >ttVC-TCXO © ffl^ASSSS jBE»fc«l» 

[0034] fcsaSfcfc^rflWBvc-Tcx 
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Alerting Abstract: JP A 



NOVELTY - Rewritable control voltage data for adjusting frequency deviation of oscillator (1) at 
normal temperature is stored in a memory (5). The oscillator is controlled using AFC signal to set 
oscillation frequency at desired value. When surrounding temperature is equal to a reference value, the 
memory is rewritten based on AFC signal at that time. 

USE - Piezoelectric oscillator such as quartz oscillator used in portable telephone, network 
synchronization apparatus. 

ADVANTAGE - Change in oscillator frequency due to heat shock, aging, etc is compensated 
automatically based on updated compensating voltage stored in memory. Hence compensation is done in 
a short time. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of piezoelectric oscillator. 
1 Oscillator 
5 Memory 
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